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FJ.F.rnrROLYTE PURGATIVE 

FIELD OF THE INVENTION 

The invention relates to compositions for use in purgatives, to purgatives 
comprising such compositions, and to methods for inducing purgation of the colon- 

BACKGROUND ART 

Colonic orthostatic lavage is an iatrogenic phenomenon related to the 
administration of a purgative and therefore is predictable in its action and side effects. It 
is important to make the distinction between the use of iatrogenic purgation solutions and 
fluid/electrolyte replacement solutions used for treatment of vomiting and diarrhoea 
associated with gastroenteritis. The use of mainly hypotonic or isotonic solutions such as 
glucose-based 'Bangladesh* solution and rice-based solutions has been successful in 
patients with gastroenteritis and dehydration, a highly unpredictable disease. The 
physiological principle of coupled sodium and glucose transport in a 1:1 molar ratio in the 
intestine has been shown to be safe and effective. 

Purgatives developed to date for orthostatic lavage to clean the bowel of faecal 
matter prior to colonoscopy^ have taken the form of either an isotonic, large volume lavage 
(e.g. Braintree's Golytely) or more hypertonic lavage products such as Fleet's sodium 
phosphate or sodium picosulfate (Picolax) products. The former generally cause little 
homeostatic disturbance of intra-vascular sodium and other electrolytes or fluid shifts 
because of their isotonic nature, which minimizes electrolyte absorption/secretion by the 
presence of high molecular weight polyethylene glycol (PEG mw 3350). However, these 
preparations have recently been reported to be associated with hyponatremia (Clemens 
D.C. et al. Lancet 357(9252): 282-283 (2001)), Products with sodixmi phosphate and 
sodium picosulfate are felt to be better tolerated (Jayanthi V, et al. Am. J, Gastroenterol. 
94(8): 2122-7 (1999)). However, these products have also been associated with a 
significant hypo-osmolar state and electrolyte imbalance, particularly hyponatremia. 
This, to a large extent, is contributed to by a loss of electrolytes through the resultant 
diarrhoea caused by the lavage with concomitant replacement of this loss by water 
(without electrolytes) leading to hyponatremia and water intoxication associated with a 
hypo-osmolar state. 

The symptoms of headache, lethargy and nausea reported by patients undergoing 
orthostatic lavage are felt to be due to an osmotic shift with resultant dilutional 
hyponatremia that is induced by the various bowel preparation products such as "Fleet", 
Picolax etc. This effect appears to be more pronoimced in adult females, perhaps as a 
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result of relatively less total body water when compared to adult males and children 
(Fraser et al. Am. J. Physiol 256: R880-5 (1989)). 

The clinical features of hyponatremia (hypoosmolality) are highly variable and 
their severity correlates poorly with the level of serum sodium. Classically, the clinical 
features of severe hyponatremia are confusion, seizures and obtundation. 

A decrease in plasma osmolality causes brain swelling (cerebral oedema) as 
water moves along osmotic gradients. In response, the brain loses solute from the intra- 
and extra-cellular fluid spaces, which returns brain water content back towards normal. 
Once the brain has equilibrated (i.e. volume-adapted) through solute losses, neurological 
features will be less prominent or resolve. 

The rate of fall of serum osmolality is generally better correlated with morbidity 
and mortality than the actual magnitude of the decrease (Arieff, A.I. et al, Medicine 
{Baltimore) 55: 121-9 (1976)), and is somewhat arbitrarily defined as hypoosmolality 
developing over 24 to 48 hours. Mortality up to 50% has been reported in patients with 
acute hyponatremia (Arieff, A.I. et al, loc.cit.). Cerebral oedema develops when 
hypoosmolality exceeds the abihty of the brain to regulate its volume by solute losses. In 
experimental models, acute hyponatremia results in the loss of sodium and chloride from 
the brain within 30 minutes, whilst potassium loss is more delayed. All electrolyte losses 
are maximal by 3 hours after initiation of hyponatremia (Melton, J.E. et al. Am. J, 
Physiol 252: F661-9 (1987)). 

Hence in some situations the effects of the various bowel purgative formulations 
currently available can lead to the unpleasant side effects of headache, malaise and 
dizziness and hypotension. Additionally, life threatening presentations of hypo-osmolar 
grand mal epileptic seizures, asphyxia and death have been reported. 

Due to the accepted bmefits of screening colonoscopic surveillance programs for 
the detection of colonic polyps and bowel cancer, the utilisation of colonic lavage is 
increasing rapidly. Indeed it is feasible that a large number of the population over the age 
of 50 years is likely to undergo colonoscopic examination. As a result, a considerable 
number of patients could potentially develop lavage-related hyponatremia and hypo- 
osmolar water intoxication with subsequent 'dilution' of other electrolytes leading to 
significant morbidity and potentially mortality. 

Poor palatability leading to reduced patient compliance has been an important 
issue in the failure of some of the currently available products; either the volume is too 
large or the taste too objectionable for certain patients to comply with taking the 
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prescribed bowel preparation. This leads to inadequate orthostatic lavage causing poor 

visibility at colonoscopy. 

There is therefore a need for a purgative composition that reduces mortality 
and/or patient morbidity and/or which makes the procedure of purgation of the colon 

5 much more pleasant for the patient so as to facilitate patient compliance. 

The present invention therefore provides novel electrolyte-enhanced purgatives 
which may be administered in relatively small liquid volumes, suitably in the form of a 
palatable soup mixture, but which may also be formulated in various other forms such as 
capsules, powders or compressed tablets. Thus, the compositions and purgatives of the 

10 present invention cause a purgative effect while ameliorating or overcoming the 
disadvantages associated with the administration of prior art purgatives, namely (a) 
symptoms associated with osmotic shifts and electrolyte imbalance; (b) hyponatremia; 
and (c) poor patient compliance owing to unpalatibility and/or the need to consume large 
volimaes of liquid, 

15 SUMMARY OF THE INVENTION 

In a first embodiment, the invention provides a composition for use in a 
purgative, the composition comprising: 

(i) at least one water-soluble sodiiun salt; 

(ii) at least one water-soluble minimally degradable sugar in an amount, by 
20 weight, of from about 1 to about 3 times the weight of sodium ions in said composition; 

(iii) at least one water-soluble potassium salt in an amount, by weight, of 
from about 0.05 to about 1 times the weight of said sodiimi salt in said composition; and 

(iv) at least one water-soluble magnesium salt, wherein the weight of 
magnesium ions in said composition is from about 0.1 to about 10 times the weight of 

25 sodium ions in said composition. 

In a second embodiment, the invention provides . a purgative, comprising a 
hypertonic aqueous solution of the composition of the first embodiment. 

In a third embodiment, the invention provides a method of inducing purgation of 
the colon of a patient in need thereof, comprising administering to said patient a 
30 composition of the first embodiment or a purgative of tiie second embodiment in an 
amoimt effective to induce purgation of the patient's colon. 

In a fourth embodiment, the invention provides the use of a composition of the 
first embodiment for the manufacture of a purgative for inducing purgation of the colon. 
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In a fifth embodiment, the invention provides a method for the treatment or 
prevention of one or more of a member selected from the group consisting of lavage- 
associated hyponatremia, hypoosmolality, nausea, malaise, vomiting, headache and 
convulsions, comprising administering to a patient in need of such treatment a 
5 composition of the first embodiment or a purgative of the second embodiment. 

In a sixth embodiment, the invention provides use of a composition of the first 
embodiment for the manufacture of a medicament for the treatment or prevention of one 
or more of a member selected from the group consisting of lavage-associated 
hyponatremia, hypoosmolality, nausea, malaise, vomiting, headache and convulsions. 
10 In a seventh embodiment, the invention provides a method for the treatment or 

prevention of acute gastrointestinal infections, comprising administering to a patient in 
need of such treatment a composition of the first embodiment or a purgative of the second 
embodiment. 

In an eighth embodiment, the invention provides use of a composition of the first 
15 embodiment for the manufacture of a medicament for the treatment or prevention of acute 
gastrointestinal infections. 

Ill a ninth embodiment, the invention provides a method for the treatment or 
prevention of constipation, acute constipation, chronic constipation or constipation 
predominant irritable bowel syndrome, comprising administering to a patient in need of 
20 such treatment a composition of the first embodiment or a purgative of the second 
embodiment. 

In a tenth embodiment, the invention provides use of a composition of the first 
embodiment for the manufacture of a medicament for tiie treatment or prevention of 
constipation, acute constipation, chronic constipation * or constipation predominant 

25 irritable bowel syndrome. 

In an eleventh embodiment, the invention provides the composition of the first 
embodiment or the purgative of the second embodiment when used in pre-colonoscopic 
or pre-surgical lavage, as a simple purgative, as electrolyte replacement lavage, as a 
barium enema preparation, in CT "virtual colonoscopy", in radiological applications, as 

30 electrolyte replacement lavage solutions, as electrolyte replacement lavage solutions for 
acute gastrointestinal infections, for symptomatic treatment in patients suffering from 
acute or chronic constipation or related symptoms or constipation predominant irritable 
bowel syndrome, as a regular laxative, or for the treatment or prevention of lavage- 
associated hyponatremia, hypoosmolality, nausea, malaise, vomiting, headache or 

35 convulsions. 
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In a twelftti embodiment, the invention provides a composition for use in a 
purgative, the composition comprising: 

(i) at least one water-soluble sodiimi salt; 

(ii) at least one water-soluble degradable sugar in an amount, by weight, of 
5 from about 1 to about 3 times the weight of sodium ions in said composition; 

(iii) at least one water-soluble potassium salt in an amount, by weight, of 
from about 0.05 to about 1 times the weight of said sodium salt in said composition; and 

(iv) at least one water-soluble magnesium salt, wherein the weight of 
magnesium ions in said composition is from about 0,1 to about 10 times 

10 the weight of sodium ions in said composition. 

In a thirteenth embodiment, the invention provides a purgative, comprising a 
hypertonic aqueous solution of the conaposition of the twelfth embodiment. 

In a fourteenth embodiment, the invention provides a method of inducing 
purgation of the colon of a patient in need thereof, comprising adnmiistering to said 
15 patient in the absence of diathermy a composition of the twelfth embodiment or a 
purgative of the thirteenth embodiment in an amount effective to induce piurgation of the 
patient's colon. 

In a fifteenth embodiment, the invention provides the use of a composition of the 
twelfth embodiment for the manufacture of a purgative for inducing purgation of the 
20 colon in the absence of diathermy. 

In a sixteenth embodiment, the invention provides a method for the treatment or 
prevention of one or more of a member selected from the group consisting of lavage- 
associated hyponatremia, hypoosmolality, nausea, malaise, vomiting, headache and 
convulsions, comprising administering to a patient in need of such treatment in the 
25 absence of diathermy a composition of the twelfth embodiment or a purgative of the 
thirteenth embodiment. 

In a seventeenth embodiment, the invention provides use of a composition of the 
twelfth embodiment for the manufacture of a medicament for the treatment or prevention 
in the absence of diathermy of one or more of a member selected from the group 
30 consisting of lavage-associated hyponatremia, hypoosmolaUty, nausea, malaise, vomiting, 
headache and convulsions. 

In an eighteenth embodiment, the invention provides a method for the treatment 
or prevention of acute gastrointestinal infections, comprising administering to a patient in 
need of such treatment in the absence of diathermy a composition of the twelfth 
35 embodiment or a piurgative of tiie thirteenth embodiment. 
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In a nineteenth embodiment, the invention provides use of a composition of tiiie 
twelfth embodiment for Uie manufacture of a medicament for the treatment or prevention 
of acute gastrointestinal infections in the absence of diathermy. 

hi a twentieth embodiment, the invention provides a method for the treatment or 
5 prevention of constipation, acute constipation, chfonic constipation or constipation 
predominant irritable bowel syndrome, comprising administering to a patient in need of 
such treatment in the absence of diathermy a composition of the twelfth embodiment or a 
purgative of the thirteenth embodiment. 

Ill a twenty-first embodiment, the invention provides use of a composition of the 

10 twelfth embodiment for the manufacture of a medicament for the treatment or prevention 
of constipation, acute constipation, chronic constipation or constipation predominant 
irritable bowel syndrome in the absence of diathermy. 

In a twenty-second embodiment, the invention provides the composition of the 
twelfth embodiment or the purgative of the thirteenth embodiment when used in the 

15 absence of diathermy in pre-colonoscopic or pre-surgical lavage, as a simple purgative, 
as electrolyte replacement lavage, as a barium enema preparation, in CT ^Virtual 
colonoscopy", in radiological applications, as electrolyte replacement lavage solutions, as 
electrolyte replacement lavage solutions for acute gastrointestinal infections, for 
symptomatic treatment in patients suffering from acute or chronic constipation or related 

20 symptoms or constipation predominant irritable bowel syndrome, as a regular laxative, or 
for the treatment or prevention of lavage-associated hyponatremia, hypoosmolality, 
nausea, malaise, vomiting, headache or convulsions. 

As used herein, unless the context clearly indicates otherwise, the words 
"comprise", "comprises", "comprising" or other variations thereof shall be understood as 

25 meaning that the stated integer or integers is/are included and does not exclude other 
integers from being present even though those other integers are not explicitly stated. 

The combined effects of the water-soluble sodium, potassium and magnesium 
salts and the minimally degradable sugar(s) in the compositions and purgatives of the 
invention cause a purgative effect which is surprisingly greater than the effect that would 

30 have been expected from the known effects of the same amounts of the individual 
components of the compositions. That is, the amounts of the salts required for simply 
performing their known purgative fimction would be significantly greater if they were 
used singly. Furthermore, the other benefits of the compositions and purgatives of the 
present invention are not provided by compositions of only a single component. 

35 Additionally, the increiased tonicity of the present purgatives compared, to existing 
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products enables a reduction in the amount of each constituent while maintaining the 
desired purgative effect. Thus, the components of the purgatives of the invention 
cooperate to provide a purgative which is palatable and which causes purgation without 
the side effects seen with prior art compositions, in a way that could not have been 
5 predicted prior to the present invention. 

The invention provides formulations, which safely achieve orthostatic bowel 
lavage without associated hypo-osmolar hyponatremia. Furthermore, the inventors have 
found that these formulations can achieve rapid resolution and symptom reversal together 
with electrolyte replacement in certain infective conditions of the gastrointestinal tract. 
10 The compositions of the invention may also be used for patients with either acute or 
chronic constipation, since their purgative effect, secondary to combined hypertonic 
effect, is not associated with melanosis seen particularly in patients taking senna- 
containing faecal softening agents. 

The additional function of the compositions is to combine sugar and sodium in 
15 amounts that assist in transluminal absorption of sodium and water. Individually, oral 
rehydration solutions (compositions) utilise this principle. However the compositions of 
the presrait invention have the unique and surprising feature of causing a purgative effect 
while performing the function of assisting in transluminal absorption of sodium and 
water. 

20 Without wishing to be bound by theory, the present inventors believe that the 

administration of a hyperosmolar sodium load together with otha: electrolytes and 
sugar(s) and optionally trace elements at a time when the maximum effect of the 
iatrogenic purgative occurs reduces the gradient of change in serum osmolarity. The 
present inventors propose that prevraiting the osmolar and sodiimi shifts causes a 

25 reduction in the undesirable side effects serai with administration of prior art purgatives, 
as noted above. 

DETAILED DESCRIPTION OF THE INVENTION 
As used herein, the expression "minimally degradable sugar" is to be understood 
to mean a carbohydrate moiety that is substantially resistant to endogenous digestion in 
30 the gastrointestinal tract. 

Typically, in the compositions of the invention, the minimally degradable sugar 
is xylose or xylotriose. However, other sugars including oligosaccharides such as other 
xylooligosaccharides, fructooligosaccharides, iBructosans, galactooligosaccharides and the 
like may be used. 
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Glucose and other complex sugars used in standard oral rehydration therapy lead 
to intestinal decomposition with the formation of gases such as mettiane and hydrogen 
which have been associated with explosion caused by diathermy (Altomare D.F. et a/., 
Dis Colon Rectum 36: 291-2 (1993)). The use of minimally degradable sugars m the 
5 compositions of the present invention prevents this from occurring and reduces the 
incidence of abdominal cramps. In situations however where diathermy is not to be used, 
the minimally degradable sugar can be replaced in the compositions of the invention with 
a degradable sugar such as glucose, L-glucose, sucrose, fiuctose, galactose, lactose, 
mannitol or lactulose, 

10 The use of xylose (or other minimally degradable sugars) allows for transport of 

sodium into the alimentary cellular structure. The combination of xylose and sodiimi 
salts thus allows for replacement of electrolytes from the induced faecorrhoea, in 
particular sodiimi, potassium and chloride, and reduces the dilutional hyponatremia 
associated with other products such as Picoprep, Fleet and recently reported with 
15 polyethylene glycol. 

Typically, in the compositions of the invention, the water-soluble sodium salt is 
selected from the group consisting of sodium chloride, sodium gluconate, sodium citrate 
and sodium aspartate. 

In one form of the compositions and purgatives of the invention, they include at 
20 least one sodiimi salt other than sodium chloride, more preferably sodium gluconate, 
sodium citrate or sodium aspartate, which reduce the salty taste. 

Typically, in the compositions of the invention, the water-soluble potassium salt 
is selected from the group consisting of potassium chloride and potassium tartrate. 
Usually, the ratio of potassium salt(s) to sodium salt(s) in the compositions of the 
25 invention is from about 1:1 to about 1:8, more usually from about 1:1.5 to about 1:6, still 
more usually from about 1:2 to about 1:5, even more xisually about 1:3, on a weight basis. 

Typically, in the compositions of the invention, the water-soluble magnesium 
salt is selected from the group consisting of magnesium sulfate, magnesium citrate and 
magnesium phosphate. Usually, the ratio of the weight of magnesium ions to the weight 
30 of sodium ions in the compositions of the invention is from about 1:5 to about 5:1, more 
usually from about 1:3 to about 3:1, still more usually from about 1:2 to about 2:1, even 
more usually about 1:1. 

In the purgative of the second embodiment, the sodium salt or salts is/are 
typically present in an amount ranging from about 1-lOg, more typically about 5g per unit 
35 dose of the purgative, which will usually be a volume of from about 0.2 to 0.5L. 
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In one form, the composition of the invention comprises sodium chloride, 
potassium chloride, magnesium sulfate, and xylose or other minimally degradable sugars. 

The composition of the invention may used for colonoscopic lavage, as a simple 
purgative or in electrolyte replacement therapy. The composition may be used with one 
5 or more known purgatives and in that case will complement the purgative effect of the 
other purgative(s) and thus reduce the amount required of these purgative agents. For 
example a composition of the present invention may be administered with a half dose of 
Fleet, or a reduced number of Picoprep capsules. 

The composition may further comprise one or more further additives selected 
10 from citrate, lactate, acetate, trace elements such as calciimi and zinc, nutritional elements 
such as Vitamin B complex, thiamine. Vitamin A, Vitamin C, Vitamin E, folic acid, and 
biotin. These additives may be included in the compositions of the invention in amounts 
which are based on the patient's daily dietary requnements. 

The ratio of minimally degradable sugar(s) to sodium ions in the compositions 
15 and purgatives of the invention is from about 3:1 to 1:1 on a weight basis, and will more 
typically be about 2:1 to 1.4:1. The minimally degradable sugar or sugars is/are typically 
present in an amount ranging from about 2 to 20 g, more typically about 10 g per unit 
dose. 

In the purgative of the second embodiment, the potassium salt or salts is/are 
20 typically present in an amoxmt ranging from about 0,5 to 5 g per unit dose, more typically 
about 1 to 5 g per unit dose, still more typically about 1.5 to 3 g per unit dose. 

In the purgative of the second embodiment, the magnesium salt or salts is/are 
typically present in an araoimt ranging from about 1 to about 10 g per unit dose, more 
typically about 3 to 5 g per xmit dose. 
25 Typically, in a purgative of the second embodiment, sodium is present at a 

concentration of from about 200-700mosm. More typically, the purgative includes 
sodium at about three times the isotonic concentration (that is, about 270mosm). 

In the methods of the third embodiment, the composition of the invention is 
typically administered in an amount sufficient to provide to the patient the following 
30 quantities of the components: 

(i) sodium in an amount of from about 0.01 to about L5g per kg body 
weight, more usually about 0.05 to about 1 g per kg, still more usually about 0.08 g per 
kg, in which case the administered dose of sodium will approximate 5 g for an individual 
weighing 60 - 70 kg; 
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(ii) the minimally degradable sugar or sugars in an amount of from about 
0.02 to about 3g per kg of body weight, more usually from about 0.1 to about 0.2 g per 
kg, still more usually about 0.15 g per kg in which case the administered dose of 
minimally degradable sugar will ^proximate 10 g for an individual weighing 60 - 70 kg; 
5 (iii) potassixun in an amoimt of from about 0.005 to about O.lg per kg body 

weight, more usually from about 0.01 to about 0.05 g per kg, still more usually about 0.03 
g per kg in which case the administered dose approximates 2 g for an individual weighing 
60 -70 kg; 

(iv) magnesium in an amount of from about 0.01 to about 1.5 g per kg body 
10 weight, more usually about 0.05 to about 1 g per kg, still more usually about 0.08 g per kg 
in which case the administered dose approximates 5 g for an individual weighing 60 — 70 
kg. 

In a typical procedure, following the oral ingestion of the piurgative of the 
invention, cool water in a volume greater than three times the volume of the purgative 
15 hypertonic solution is ingested. 

The composition of the invention may frirther comprise a detergent stool- 
softening agent such as sodium picosulfate. Typically this will be present in an amount of 
from 5-25 mg; however more typically about 10-15 mg will be used, per unit dose of the 
composition. 

20 The purgative of the second embodiment may suitably be prepared by dissolving 

a required amount of a composition of the first embodiment in a suitable quantity 
(typically from about 200mL to 500mL) of cold, warm or hot water. 

In other forms the composition of the invention may be compressed into tablets, 
gel caps or capsules. In this form it is useful for pre-colonoscopic orthostatic lavage of 

25 the bowel, as preparation for barium enema, in CT "virtual colonoscopy" and for other 
radiological applications. It is also useful in pre-surgical lavage e.g. for removal of the 
bowel for cancer, diverticulitis etc. When formulated as tablets, the tablets may suitably 
comprise a core of the sodium, potassium and magnesium salts, surrounded by a coating 
of the nadnimally degradable sugar(s). 

30 The composition or purgative of the invention may further comprise at least one 

flavouring ingredient, such as chicken, beef, vegetarian. Thai, seafood, spice or curry. 
Suitably, the purgative of the second embodiment is formulated as a soup or soup-like 
composition. 

The psychological advantage of an easily tolerated fluid with versatility of 
35 flavours is that it may be substituted for a meal for patients who are on a restricted low 
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residue clear fluids regime. Using various flavours such as chicken, beef, vegetable, 
kosher, gluten free. Thai, Japanese (teriyaki), Indian (curry) etc m a soup mix which 
includes a composition of the first embodiment allows for individual preference. If the 
purgative of the mvention is administered as a clear soup, the purgative is typically made 
5 up using hot water rather than cool fluids. Improved tolerance and compliance is thereby 
achieved, in part by reducing the volume of the preparation to 350 ml and in part by 
providing a hypertonic **tasty' meal, as opposed to 3 liters of an unpalatable isotonic 
solution such as polyethylene glycol. 

The purgative of the invention is an electrolyte replacement product, which may 
10 accompany and augment the action of other purgative agents such as products containing 
sodimn picosulfate and sodium phosphate (e.g. Fleet and Picolax/Picoprep). The 
purgative of the invention, when administered in an effective amount to a patient, 
contributes to lavage but leads to fewer complications such as hyponatremia, and 
hypoosmolar dilutional state, and to fewer symptoms such as dizziness, nausea, headache 
15 and hypotension, than known purgative agents. 

Although the ratio of individual salts in the compositions of the invention may 
vary within the ranges stated above, it is the combination of these salts added to a defined 
volume of water which forms a hypertonic salt solution- The tonicity of fluid is the key to 
the electrolyte replacement and purgative effect of the purgatives of the invention. 
20 As part of the preparation involves an intact thirst mechanism which is provided 

by the hypertonic load, patients for whom administration of compositions of the invention 
is to be used with caution include the very young, the infirmed and demented, those 
unable to self administer water or other fluids, and those patients in which a large sodium 
load is undesirable (that is, patients with LVEF <25%), renal failure patients, those with 
25 advanced cardiac or renal disease and those with pituitary adenoma/hypofimction. 

The invention described herein provides an electrolyte replacement lavage 
solution, which can have several roles. It can be administered with hyper-osmolar 
solutions such as products containing sodium picosulfate and sodiimi phosphate (e.g. 
Fleet and Picolax/Picoprep). It can also be used as an electrolyte replacement lavage 
30 solution for acute gastrointestinal infections including sahnonella, shigella, 
Campylobacter or viral gastroenteritis. This is applicable in particular to viral gastritis or 
bacterial gastroenteritis so as to give patient's a clearance of contents of the flora as well 
as replace electrolytes that are being lost during the gastroenteritis. It can also provide 
symptomatic improvement in those patients suflfering from acute or chronic constipation 
35 and related symptoms and for those with constipation predominant irritable bowel 
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syndrome (IBS). In addition, the product can be used alone as an effective orthostatic 
lavage for flie following applications: prior to colonoscopy, CT scanning 'Virtual 
colonoscopy", bariiun enema examination, or intestmal surgery, or as a regular laxative. 
This is due to the product allowing simultaneous lavage of the bowel and replacement of 

5 essential electrolj^es with fewer comphcations such as hyponatremia, hypo-osmolar 
dilutional state, and fewer symptoms such as dizziness, nausea and headache. The 
product can be used as a treatment of constipation as a regular laxative since it does not 
cause electrolyte losses. 

The effective hypertonicity of the purgatives of the invention will cause 

0 purgation when administered to a patient imdergoing a procedure for which purgation is 
required. These patients adhere to bowel preparation protocols which commonly instruct 
a low residue diet and clear fluids for 1 to 2 days prior to the procedure for which they are 
being prepared. In administering the purgatives of this invention a smaller volume 
(approximately 200 — 500 ml) of hyperosmolar electrolyte enhanced fluid is required as 

5 opposed to larger volumes (3-4 litres) of isotonic balanced salt solution (Glycoprep). The 
patients continue to consume clear fluids to maintain hydration. This is more palatable 
and acceptable to the patient. The volume of the purgatives of the present invention is 
much less (typically about one tenth) of the volume of solutions of prior art purgatives 
which are administered to a patient. Other fluid taken is part of a normal diet, and hence 

0 is better tolerated and more palatable, with better patient compliance. 

The compositions and purgatives of the invention are particularly useful for 
constipation and bloating, and as soup-hke preparations the purgatives of the invention 
are acceptable to patients as a daily food product. As a flavoured medication they have 
particular use as simultaneous orthostatic lavage and electrolyte replacement products in 

5 patients suffering with acute gastroenteritis. When combined with added fluids they can 
be used in patients with diarrhoea without dehydration. This includes traveller's 
diarrhoea and similar acute bacterial gut infections. The compositions and purgatives of 
the invention are also gluten free and therefore acceptable to those with coeliac disease. 

The contained xylose and/or other minimally degradable sugar(s) (being 

0 relatively inert as opposed to glucose) in compositions of the invention is particularly 
important in orthostatic lavage for colonoscopy as it will help to avoid fermentation and 
volatile explosive gas production (e.g. methane and hydrogen). The importance of this is 
that the potential of an explosion during diathermy polypectomy is reduced. 

One aim of the present invention is to replace lost sodium as well as water 

5 resulting from bowel preparation in intact epithelial cells devoid of toxin-induced block 
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such as with cholera toxin Na-K ATPase pump. The use of hypertonic solutions gives an 
opportunity to restore the osmotic equiUbrium, which is altered by the induced water 
intoxication following replacement of fluid without electrolytes in patients undergoing 
some of the established bowel preparation protocols. 
5 In a typical method of inducing purgation of the colon in a patient, a composition 

of the invention is provided m the form of a sachet which includes flavouring. The 
contents (typically weighing about 25 g) when mixed with water, preferably heated, in a 
quantity of 200-500mls (1-10 ml/kg) will forai a palatable soup, which may be cool or 
heated to form a hypertonic preparation with an osmolarity >350mosm/L 
10 After consuming the above purgative dose, the patient will be instructed to ingest 

cool water at least 3 times the volume, or m an adult greater than 750-lOOOmls of cool 
water. 

EXAMPLES 

Formulation Examples 
15 The following formulations illustrate the compositions of the invention. When 

dissolved in about 350 ml of water, they have osmolarity in the range 500-800mosm/l. 
Suitably, the formulations may^be mixed with about half a sachet (about 3.2g) of 
commercial powdered soup mix. 

Formulation 1 
20 Xylose 10 g 

Sodium chloride 5 g 
Potassium chloride 1.5 g 
Magnesiimi sulfate 5 g 
Bisacodyl 10 mg 

25 Formulation 2 

Xylose 10 g 
Sodium chloride 5 g 
Potassium chloride 1.5 g 
Magnesiimi sulfate 5 g 

30 Formulation 3 

Xylose 10 g 
Sodium chloride 5 g 
Potassium chloride 1.5 g 
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Magnesium sulfate 5 g 
Sodium picosuLfate 10 mg 

Fomiulation 4 

Sodium chloride 10 g 
5 Xylose 14 g 

Potassium chloride 3 g 
Magnesiiun sulfate 3 g 

Fomiulation 5 

Xylose 10 g 
10 Sodium citrate 3 g 

Sodium chloride 2 g 
Potassium chloride 2 g 
Magnesium sulfate 5 g 
Sodium picosulfate 15 mg 

15 Fomiulation 6 

Xylose 8 g 

Sodium chloride 3 g 

Sodium citrate 2 g 

Potassium chloride 2 g 
20 Magnesium sulfate 10 g 

Sodium picosulfate IS mg 

Examples of administration of compositions of the invention 

Administration Example 1 

At time zero 3 Bisacodyl 5 mg tabs and 350 ml of soup containing Fomiulation 1 
25 and 3.2 g of a commercial powdered soup mix were taken by a normal male subject 

(75 kg) in two doses spaced J4-1 hour apart. Alternatively, the Formulation 1 may be 

added to the Bisacodyl preparation in the form of a capsule. 

At the time of taking the preparation, side effects experienced were irritability 

and indigestion. Two large cups of water were drunk freely by the patient before and 
30 after administration of the formulation. At 1.5 hour conunenced watery diarrhoea with 

minimal gas, which continued about every 10 minutes for 1 hour (i.e. 6 occasions) with 

decreasing amoimts of faecal matter. At 3-4 hours no adverse affects were observed. 
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Admimstration Example 2 

350 ml of soup containing Fomiulation 2 and 3.2 g of a commercial powdered 
soup mix were taken by a normal male subject (75 kg) over 15 minutes followed by 1 litre 
of cold water. At VA hours watery evacuation commenced with no flatulence and 
5 continued at intervals of 10 minutes for 45 minutes then ceased. No cramps and no 
headaches are associated with the treatment. 

Administration Example 3 

Formulations 5 and 6, which include sodium citrate and have improved 
palatability, were administered as 350 ml of warm soup containing 3.2 g of a commercial 
10 powdered soup mix, with similar results as above. That is, 5 loose watery motions 
occurred over l-VA hours duration after administration. 

Administration Example 4: Combination with Picosulfate In Patient Undergoing 
Colonoscopy 

Formulation 3 above was used in a 40-year-old woman with previously good 
15 health. Two sachets, each containing formulation 3 and 3.2 g of commercial powdered 
soup mix (one chicken flavoured and one beef flavoured) were given six hours apart and 
cleaned the bowel to enable colonoscopic evaluation without any complaints from the 
patient of side effects of headache or lightheadedness. 

Administration Example 5: Combination with Picoprep Capsules 

20 A 72 year old male with a history of right hemicolectomy for carcinoma of colon 

and constipation was given a single sachet containing formulation 5 and 3.2 g of 
commercial powdered soup mix in 350 ml water at 3pm. This was followed by nine 
watery motions, which commenced fifteen minutes after drinking the soup. The 
instruction was to drink one litre of water following the soup. The patient then took five 

25 one gram capsules of ^Ticoprep'* at 6 pm, again accompanied with one litre of water and 
had six further loose motions. Overnight he had three loose motions. A colonoscopy was 
successfully performed the next day at 1 lam. There were no reported side effects. 

Administration Example 6: Treatment of Gastroenteritis 

A child of 8 years with symptoms of crampy abdominal pain was given a third of 
30 the amount of formulation 2 with onset of loose motions within 1-2 hours and resolution 
of symptoms and no untoward effect. 
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Adin ttTfetratifYnr EyMT^ 7: TreatrHeat bf Constipation 

A 48 year lady with long standing constipation was given a single preparation of 
formulation 3 as a soup containing 3.2 g of commercial powdered soup mix and 
developed a result after one to one and a half hours of taking the formulation. There were 
5 four episodes in the space of ninety minutes when she had to evacuate her bowel and 
apart from complaining of the "saltiness" of the preparation it was well tolerated. 

Administration Example 8: 

A 67 year old lady with a family history of colonic carcinoma and single polyp 
removed three years prior was returning for her surveillance colonoscopy. At the previous 

10 colonoscopy she had used picosulfate - two sachets which resulted in profound 
hyponatremia associated with nausea and vomiting, malaise and severe headache. She 
required intravenous fluids prior to colonoscopy. On return for surveillance colonscopy 
three years later the patient was afraid to take the picosulfate because she was concemed 
about developing the same complications. As a result she was given the two sachets of 

15 picosulfate but this time also with two sachets of Formulation 3 mixed in beef flavoured 
soup. These were given six hours apart. The bowel was cleansed to the caecxmi with 
excellent mucosal views. This time the patient did not develop any nausea, vomiting, 
headaches, light headedness or malaise. Her serum electrolytes were normal when tested. 

INDUSTRIAL APPLICABILITY 

20 The compositions of this invention are useful for colonoscopic lavage, as simple 

purgatives or in electrolyte replacement therapy, as preparations for barixmi enema, in CT 
"virtual colonoscopy" and for other radiological applications, as electrolyte replacement 
lavage solutions for acute gastrointestinal infections, for symptomatic improvement in 
those patients suffering from either acute or chronic constipation and related symptoms, 

25 or as a regular laxative. 



